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LOW PRESSURE DUCTWORK
03/ 03
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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers | ow pressure ductwork for air
condi tioni ng systens.

Dr awi ngs shoul d suppl enent speci fications by show ng
limts of duct nmaterials and duct pressure
classification; support provisions; type branch
take-offs; el bows used for attenuation; |ocation of
extractors, danpers, linings, air diffusion devices;
curbing at duct floor penetrations; franming or
flanged duct segnents at wall penetrations;

vi bration isolation of ducting.

Ri gid fibrous-glass ductwork shall not be used.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 325 (1991) Manual of Steel Construction Load
and Resi stance Factor Design
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ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M (2002) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

ASTM A 36/ A 36M (2001) Standard Specification for Carbon
Structural Steel

ASTM A 653/ A 653M (2002) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM F 1137 (2000) Standard Specification for
Phosphate/ G| and Phosphat e/ Organic
Corrosion Protective Coatings for Fasteners

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 90A (2002) Standard for the Installation of
Air Conditioning and Ventilating Systens

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA HVAC DCS 1995; 2nd Ed) HVAC Duct Construction
Standards - Metal and Fl exible

UNDERWRI TERS LABCRATORI ES (UL)

UL 181 (1996; 9th Ed) UL Standards for Safety
Factory-Made Air Ducts and Air Connectors

UL 555 (1999; 6th Ed) UL Standard for Safety Fire
Danper s

1.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

The followi ng shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:
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SD-01 Preconstruction Subnmttals

Mat eri al, Equi pnent, and Fixture Lists shall be submitted for |ow
pressure ductwork systens in accordance w th paragraph entitled,
"CGeneral Requirenents," of this section.

SD- 02 Shop Drawi ngs

The followi ng shall be submitted for | ow pressure ductwork systens
in accordance with paragraph entitled, "Design Requirenents," of
this section.

Connecti on Di agrans
Fabri cation Draw ngs
Install ati on Drawi ngs
As-Built Draw ngs

SD- 03 Product Data

Desi gn Anal ysis and Cal cul ations shall be submtted for |ow
pressure ductwork systens in accordance w th paragraph entitled,
"Design Requirenents,"” of this section.

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Gal vani zed Steel Ductwork Materials
Fl exi bl e Duct Materials

Power QOperat ed Danpers

FI exi bl e Connectors

Fire Danpers and Wall Collars
Gravity Backdraft and Relief Danpers
Manual Vol une Danpers

SD- 04 Sanpl es

Manufacturer's Standard Col or Chart shall be submitted in
accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 06 Test Reports

Test reports shall be submtted for | ow pressure ductwork systens
on the following tests in accordance with the paragraph entitled,
"Ductwork Leakage Tests" and "Fire Danper Tests," of this section.

Qperation Tests
Duct wor k Leakage Tests

SD-07 Certificates

Records of Existing Conditions shall be subnmtted in accordance
with paragraph entitled, "General Requirenents," of this section.
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SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s shall be provided for

Power Qperat ed Danpers
Fire Danpers and Wall Collars

3 PERFORVANCE REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |f Section 15003, "General Mechanica
Provisions,"” is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
deleted. |If Section 15072, "Vibration Isolation for
Air Conditioning Equipnment,"” is not included in the
proj ect specification, applicable requirenents
therefrom should be inserted and the follow ng

par agr aph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R I

[ Section 15003, "General Mechanical Provisions," applies to work specified
in this section.]

[ Section 15072, "Vibration Isolation for Air Conditioning Equi prent,"
applies to work in this section.]

.4 DESI GN REQUI REMENTS

Low pressure systens shall enconpass ductwork and pl enuns where maxi mum air
velocity is 2,000 feet per mnute(fpm 10.1 neter per second and nmaxi num
static pressure is 2 inches 500 pascal water gage (wg), positive or

negati ve.

Ri gid fibrous-glass ductwork shall not be used.

Fabrication Drawi ngs shall be submitted for |ow pressure ductwork systens
consi sting of fabrication and assenbly details to be perforned in the
factory. Drawi ngs shall show details of equi pment room | ayout and desi gn.

Connection Diagrans shall be submitted for |ow pressure ductwork systens

i ndicating the relation and connection of devices and apparatus by show ng
t he general physical |layout of all controls, the interconnection of one
system (or portion of systen) with another, and internal tubing, wring,
and ot her devi ces.

Desi gn Anal ysis and Cal cul ations shall be submtted for | ow pressure
ductwork systens indicating the manufacturer's reconmended air velociti es,
maxi mum static pressures, tenperature cal culations and acoustic |evels.

Installati on Drawi ngs shall be submitted for |ow pressure ductwork systens
in accordance with the manufacturer's recommended i nstructions.

As-Built Draw ngs shall provide current factual information including
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devi ations from and anendnents to the draw ngs and conceal ed or visible
changes in the work, for |ow pressure ductwork systens.

Manuf acturer's Standard Col or Chart shall indicate the manufacturer's
standard col or selections and finishes for |ow pressure ductwork.

.5 GENERAL REQUI REMENTS

Records of Existing Conditions shall be submitted consisting of the results
of Contractor's survey of work area conditions and features of existing
structures and facilities within and adjacent to the jobsite. Comencenent
of work shall constitute acceptance of existing conditions.

Mat eri al, Equipnent, and Fixture Lists shall include the nanufacturer's
style or catal og nunbers, specification and draw ng reference nunbers,
warranty informati on, and fabrication site information.

PART 2 PRODUCTS

2.

2.

1 GALVANI ZED STEEL DUCTWORK NMATERI ALS

Gal vani zed steel ductwork sheet metal shall be carbon steel, of

| ock-form ng quality, hot-dip galvanized, with regul ar spangle-type zinc
coating, confornmng to ASTM A 653/ A 653M &35 Z600. Duct surfaces to be
pai nted shall be treated by phosphati zi ng.

Sheet nmetal gages and reinforcenent thickness shall conformto SMACNA HVAC
DCS, except for mninum standards stated herein

M Nl MUM SHEET METAL GAGE

DUCT W DTH

| NCHES GAGE
0 - 12 26
13 - 30 24
31 - 60 22

M Nl MUM SHEET METAL THI CKNESS

DUCT W DTH

M LLI METER THI CKNESS
0 - 305 0. 45

330 - 762 0.61

787 - 1524 0.76

1.1 Duct Hangers

Duct hangers in contact with gal vani zed duct surfaces shall be [gal vani zed]
[ bl ack carbon] steel painted with inorganic zinc.

SECTI ON 15815 Page 7



2.

1.2 MII-Rolled Reinforcing and Supporting Materials

MIl-rolled structural steel shall conformto ASTM A 36/ A 36M and, whenever
in contact with sheet metal ducting, shall be gal vanized in accordance with
ASTM A 123/ A 123M

Equi val ent strength, proprietary-design, rolled-steel structural support
systens may be submitted for approval in lieu of mill-rolled structura
steel .

.2 FLEXI BLE DUCT MATERI ALS

Fl exi bl e duct connectors shall be in accordance with UL 181, Cass 1
material and shall conply w th NFPA 90A.

[ Metal duct shall be bendabl e through 180 degrees w t hout damage, with an
i nsi de bend radius not greater than one-half the dianeter of duct. Meta
shal |l be [al um nun] [carbon steel] zinc-coated ASTM A 123/ A 123M ]

[Wre-reinforced cloth duct shall consist of a [chloroprene]
[vinyl-inpregnated and coated] fibrous-glass cloth bonded to and supported
by a corrosion-protected spring steel helix. Fabric may be a | am nate of
nmetallic filmand fibrous glass. Wrking pressure rating of ducting shal
be not |ess than three tinmes maxi num system pressure, and tenperature range
shall be mnus 20 to plus 175 degrees F 29 to plus 79 degrees C.]

[Wre-reinforced fibrous-glass duct shall consist of a mninmnil] [ ] 1
pound/ cubic foot [4] [ ] 16 Kg/cubic nmeter density fibrous glass bonded
to and supported by corrosion-protected spring helix. Vapor barrier shal
be a [4] | ] ml [0.102] [ ] millimeter mnimum pignented

pol yvinylchloride film Duct shall be bendabl e w thout danmage through 180
degrees with an inside bend radius not greater than two duct dianeters.

M ni mum wal | thickness shall be [1] [ ] inch [25] | ] millinmeter
Thermal conductivity shall be not greater than [0.23] Btu per hour per
square foot per degrees F] [0.40 watt per nmeter per degrees C] | ] at
75 degrees F 24 degrees C nean. Perneance shall be not greater than [0.10
perni [5.7] nanogram per pascal second square neter [ ]. Working
pressure range shall be frommnus [1/2] | ]-inch [124] | ] pasca
wg to plus [1-1/2] [ ] inches [373] | ] pascal wg. Working
tenperature shall range frommnus 20 to plus 250 degrees F 29 to plus 121
degrees C. M nimum sustained velocity w thout del am nation shall be
[2,400] [ ] fpm[12.19] | ] meter per second. Materials shal
conformto NFPA 90A

.3 MANUAL VOLUME DAMPERS

Vol une danper construction shall conformto SMACNA HVAC DCS

Danpers shall be equi pped with an indicating quadrant regulator with a

| ocking feature externally |located and easily accessible for adjustnent.
VWhere danper rod | engths exceed [30] inches [760] mllineter | ], a
regul ator shall be provided at each end of danper shaft.

Al'l danmper shafts shall have two-end bearings.
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Splitter damper shall be [[22]-gage [0.85] mllinmeter [ ] sheet netal] |
[2] gages 0.25 mllineter [ ] heavier than duct in which installed].
Hi nges shall be [full length piano-type] [1/8-inch 3 millineter thick door

type].

Danper shaft shall be full length and shall extend beyond danper blade. A
[3/8]-inch [10] mIlineter [ ] square shaft shall be used for danper
lengths up to [20] inches [500] mllineter | ] and a [1/2]-inch [15]
mllineter square shaft shall be used for danper |engths [20] inches [500]
millineter | ] and larger. \Where necessary to prevent danper vibration
or slippage, adjustable support rods with | ocking provisions external to
duct shall be provided at danper bl ade end.

Danpers in ducts having a width perpendicular to the axis of the danper

that is greater than [12] inches [300] millineter | ] shall be

nmul ti bl ade type having a substantial frame with bl ades fabricated of
[16]-gage [1.6] mllineter [ ] metal. Blades shall not exceed [10]
inches [250] mllineter | ] inwidth and [48] inches [1220] mllinmeter
[ ] inlength and shall be [pinned] [welded] to [1/2]-inch [15]
millineter | ] dianeter shafts. Danpers greater than [48] inches
[1220] mllinmeter [ ] inwidth shall be made in two or nore sections

with internmediate nullions, each section being nechanically interl ocked
with the adjoining section or sections. Blades shall have
[graphite-inpregnated nylon] [oil-inpregnated sintered bronze] bearings and
shal | be connected so that adjoining blades rotate in opposite directions.

2.4 GRAVI TY BACKDRAFT AND RELI EF DAMPERS

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: The foll owi ng paragraphs do not cover
light-duty equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Frame shall be constructed of not less than [1-1/2- by 4-inch 40 by 100
millineter] | ] reinforced [16]-gage [1.6] mllineter | ]

gal vani zed carbon steel. Franes and nmullions shall be solidly secured in
pl ace and sealed with el astoner cal ki ng agai nst air bypass.

Maxi mum bl ade wi dth shall be [9] inches [230] mllinmeter [ ], and
maxi mum bl ade |l ength shall be [36] inches [900] millineter | ]. Blade
material shall be [16-gage 1.6 mllineter gal vani zed steel] [14-gagel. 99
mllineter [6063] [5052] alloy alum num [18-gage 1.3 mllineter AISI 18-8
corrosion-resistant steel]. Blades shall be provided with nechanically
retai ned seals and 90-degree linit stops.

Danpers used for relief service shall have blades |inked together to open
not |less than 30 degrees on 0.05-inch 12 pascal wg differential pressure.

Shaft bearings shall be [graphite-inpregnated nylon] [oil-inpregnated
bronze] .

Count er bal anced danpers shall be equi pped with fixed or adjustable
count er bal anci ng wei ghts.
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Gravity backdraft danpers in sizes [18 by 18 460 by 460] | ] inches
mllineter or smaller, when furnished integral with air nmoving equi pnent,
may be equi pnment manufacturer's standard construction

2.5

POVNER- OPERATED DANMPERS

Danpers shall conformto applicable requirenents specified under Section
15902, "Control Systens."

2.6

FLEXI BLE CONNECTORS FOR SHEET METAL

Connectors shall be UL-listed, 20-ounce .68 kilogram per square neter,

fire-retardant, airtight, woven fibrous-glass cloth inpregnated with
chl oroprene. Cear width, not including clanping section, shall be [3to 5
76 to 125] | ] inches mllinmeter.

2.7 FI RE DAMPERS AND WALL COLLARS

Fire

Fire

Fire

danper locations shall be in accordance with NFPA 90A.
danpers in ductwork shall be provided at firewall barriers.

danpers shall be constructed and | abeled in accordance with UL 555 to

provi de danper and nounting fire-resistance that equals or exceeds

fire

-resi stance of the construction in which installed. For link |oads in

excess of [20] pounds [90] newton | ], UL-approved quartzoid |links
shal | be provided.

val |

PART 3

3.1

collars shall be constructed in accordance with UL 555.

EXECUTI ON

| NSTALLATI ON

Sheet metal construction shall be provided in accordance with the SMACNA
HVAC DCS and NFPA 90A.

Suppl ementary steel shall be designed and fabricated in accordance with
Al SC 325.

Fabrication shall be airtight and shall include necessary reinforcenents,
braci ng, supports, fram ng, gasketing, sealing, and fastening to provide
rigid construction and freedom fromvibration, airflowinduced notion,

noi se, and excessive deflection at specified nmaxi num systemair pressure.

Danpers | ocated behind architectural intake or exhaust |ouvers shall be
enclosed by a rigid sheet netal collar and sealed to building construction

W th

el astomers for conplete air tightness.

Qutside air-intake ducts and pl enuns shall be sheet nmetal and shall have
sol dered watertight joints.

O fsets and transfornations shall be provided as required to avoid
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interference with the building construction, piping, or equipment.

Wher ever ducts pass through firewalls or through walls or floors dividing
condi ti oned spaces fromunconditioned spaces, a flanged segnent shall be
provided in that surface during surface construction

Sheet metal surfaces to be painted or surfaces to which adhesives will be
applied shall be clean and free of oil, grease, and del eterious substances.

Where interiors of ducting may be viewed through air diffusion devices, the
viewed interior shall be sheet nmetal and shall be painted flat black

Duct strength shall be adequate to prevent failure under pressure or vacuum
created by fast closure of ductwork devices. Leaktight automatic relief
devi ces shall be provided.

Pl enum anchor age provisions, sheet nmetal joints, and other areas shall be
made airtight and watertight by cal king mati ng gal vani zed steel and
concrete surfaces with a two-conponent el astomer.

.2 RECTANGULAR SHEET METAL DUCTS

Angle iron frames shall be welded at corners and ends, whenever possible.
Angl e iron reinforcenments shall be riveted or welded to ducts not nore than
[6] inches [150] mllineter | ] on center, with not |ess than [two]

[ ] points of attachnent. Spot wel ding, where used, shall be 3 inches
75 mllimeter on center

Standard seamjoints shall be sealed with an el astoner conpound to conply
wi th SMACNA HVAC DCS Seal Cass A B or C as applicable

Crossbreaking shall be Iimted to [4] feet [1220] mllineter | ] and
shal |l be provided on all ducts [8] inches [200] mllineter | ] wide and
wi der. Bead reinforcenent shall be provided in |ieu of crossbreaking where
panel popping may occur. Were rigid insulation will be applied,

crossbreaking i s not required.

2.1 Longi tudi nal Duct Seans

Corner seans shall be Pittsburg lock [ ].
.2.2 Joints and Gaskets

Conpani on angl e flanges shall be bolted together with [1/4]-inch [8]

millineter | ] dianeter bolts and nuts spaced [6] inches [150]
millineter | ] on center. Flanged joints shall be gasketed with
chl oroprene full-face gaskets [1/8] inch [3] mllineter | ] thick, with

Shore A 40 duroneter hardness. Gaskets shall be one piece and [vul cani zed]
[dovetailed] at joints.

.2.3 Fl exi bl e Duct Joints

Joi nts between flexible duct without sheet netal collars and round netal
ductwor k connections shall be nade by trinmng the ends, coating the inside
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of the flexible duct for a distance equal to depth of insertion with
el astomer cal k, and by securing with sheet netal screws or binding with a
strap cl anp.

. 2.4 Squar e El bows

[ Si ngl e-vane duct turns shall be provided in accordance with SMACNA HVAC DCS
and nmay be used on ducts 12 inches 300 nmillineter wide and narrower. ]

[ Doubl e-vane duct turns shall be provided in accordance with SMACNA HVAC DCS. ]
.2.5 Radi us El bows

Radi us el bows shall conformto SMACNA HVAC DCS. Radius el bows shall have

an inside radius equal to the width of the duct. Where installation
conditions preclude use of standard el bows, the inside radius may be

reduced to a mnimumof [0.25] [ ] tinmes duct width and turning vanes
shall be installed in accordance with the follow ng schedul e.

RADI US OF TURNI NG

W DTH OF ELBOWB VANES | N PERCENT OF DUCT W DTH
| NCHES VANE NO. 1 VANE NO. 2 VANE NO. 3
Up to 16 56 - - - -
17 to 48 43 73 -
49 and over 37 55 83
RADI US OF TURNI NG
W DTH OF ELBOWB VANES | N PERCENT OF DUCT W DTH
M LLI METER VANE NO. 1 VANE NO. 2 VANE NO. 3
Up to 406 56 - - - -
430 to 120 43 73 -
1245 and over 37 55 83

Where two el bows are placed together in the sane plane in ducts 30 inches
760 mllineter wide and |arger, the guide vanes shall be continuous through
both el bows rather than spaced in accordance w th above schedul e.

.2.6 Qutlets, Inlets, and Duct Branches

Branches, inlets, and outlets shall be installed so that air turbul ence
will be reduced to a m ninmum and air volume properly apportioned

Adj ustabl e splitter danpers shall be installed at all supply junctions to
permt adjustnent of the anpbunt of air entering the branch. Werever an
air-diffusion device is shown as being installed on the side, top, or
bottom of a duct, and whenever a branch takeoff is not of the splitter
type, a commercially manufactured air extractor shall be provided to all ow
adjustrment of the air quantity and to provide an even flow of air across
the device or duct it services.
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Where a duct branch is to handle nmore than [25] | ] percent of the air
handl ed by the duct main, a conplete 90-degree increasing el bow shall be
used with an inside radius of [0.75] [ ] tinmes branch duct width. Size
of the leading end of the increasing el bow within the main duct shall have
the sane ratio to the nain duct size as the ratio of the related air
guantities handl ed.

Where a duct branch is to handle [25] | ] percent or less of the air
handl ed by the duct main, the branch connection shall have a 45 degree side
take-of f entry in accordance with SMACNA HVAC DCS Fig 2-6

2.7 Duct Transitions

Where the shape of a duct changes, the angle of the side of the transition
pi ece shall not exceed [15] | ] degrees fromthe straight run of duct
connected thereto.

Where equi pnent is installed in ductwork, the angle of the side of the
transition piece fromthe straight run of duct connected thereto shall not
exceed [15] [ ] degrees on the upstream side of the equi pnent and
[22-1/2] | ] degrees on the downstream side of the equi pnent.

.2.8 Branch Connecti ons
Radi us tap-ins shall be constructed in accordance with SMACNA HVAC DCS
. 2.9 Access peni ngs

Access doors and panels shall be installed in ductwork [upstream from
coils] [upstream and downstream fromcoils] [adjacent to fire danpers] [at
controls or at any itemrequiring periodic inspection, adjustnment,

mai nt enance, or cleaning] [where indicated], and every 20 feet 6.1M for

i ndoor air quality housekeepi ng purposes.

M ni mum si ze of access opening shall be [12 by 18 305 by 460] | ]
inches mllinmeter, unless precluded by duct dinensions or otherw se
i ndi cat ed.

Access door construction shall be in accordance with SMACNA HVAC DCS
except that sliding doors may be used only for special conditions upon
prior approval. Insulated doors shall be doubl e-panel type.

Access doors that |eak shall be made airtight by adding or replacing hinges
and | atches or by construction of new doors adequately reinforced, hinged,
and | at ched.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Select the follow ng paragraph when there is
need for frequent duct cleaning.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[Duct access shall be particularly suitable for commercial duct cleaning
nmet hods utilizing vacuum devi ces. Access openings shall be spaced with a
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frequency and at points which will pernit ready access to duct internals
with essentially no duct or insulation cutting. Where access through an
air-diffusion device or through access doors specified herein is not

avai l able at a specific point, [8]-inch [200] millineter [ ] dianeter
[16]-gage [1.6] mllineter [ ] access plates shall be provided not nore
than [10] feet [3000] mllineter | ] on center. Were duct is

i nsul ated and vapor-seal ed, nastic seals shall be provided around
circunference of access. Wien access plate is in place and insulated, the
| ocation shall be externally identified.]

.2.10 Duct Supports

Sel ection of hanging systemshall be at the Contractor's option. The
foll owi ng support sizes, configurations, and spacings are given to show the
m ni mal type of supporting conponent required. Where installed |oads are
excessive for the specified hanger spaci ngs, hangers, and accessories,

[ heavi er-duty conmponents shall be provided] [the hanger spacing may be
reduced]. After systemstartup, any duct support device which, due to

| ength, configuration, or size, vibrates or causes possible failure of a
nmenber or damage to ducting shall be replaced or the condition shall be

al | evi at ed.

Hanger rods, angles, and straps shall be attached to beamclanps. Concrete
inserts and masonry anchors and fasteners shall be approved for the
application.

[ Har dened hi gh-carbon spring-steel fasteners fitted onto beans and

m scel | aneous structural steel are acceptable upon prior approval of each
proposed application and upon field denonstration of conformance to
specification requirenments. Fasteners shall be nade from steel conform ng
to AlSI Type [Cl055] [Cl1070], and shall be treated and finished in
accordance with ASTM F 1137, zinc phosphate base. A [72] | ] - hour

| oad-carrying capacity shall be verified by a certified i ndependent

| aboratory. Hanger spacing shall be linmted to provide 20-to-1 safety
factor for supported |load. Maxi num wei ght supported by any two fasteners
shal | be 100 pounds 445 newton. Friction rod assenblies are not
acceptabl e. ]

[ Where support from netal deck systens is required, support requirenents
shal |l be coordinated with installation of netal deck.]

Ductwork and equi pnent shall not be hung fromroof deck, piping, or other
ducts or equi pnent. Maxi num span between any two points shall be [10] feet
[3000] mllinmeter [ ] with | esser spans for duct assenblies,

i nterferences, and | oads inposed or permtted.

There shall be not |ess than [one] [ ] set of hangers for each point of
support. Hangers shall be installed on both sides of all duct turns,
branch fittings, and transitions.

Hangers shall be sufficiently cross-braced to elimnate vertical and
| ateral sway.

Rect angul ar ducts up to [36] inches [915] mllineter | ] shall be
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supported by strap hangers attached at not less than [three] [ ] pl aces
to not less than [two] | ] duct surfaces in different planes.

Perforated strap hangers shall not be acceptable.

Rect angul ar ducting, [36] inches [915] millineter | ] and | arger, shal
be supported by trapeze hangers. Ducts situated in unconditioned areas and
required to have insulation with a vapor-seal ed facing shall be supported
on trapeze hangers. Hangers shall be spaced far enough out fromthe side
of the duct to permt the duct insulation to be placed on the duct inside
of the trapeze. Under no circunstances shall duct hangers penetrate the
vapor - seal ed facing.

Where trapeze hangers are used, the bottom of the duct shall be supported
on angl es sized as foll ows:

WDTH OF DUCT, INCHES M N MJM BOTTOM ANGLE SI ZE, | NCHES

30 and snal | er 1-1/4 by 1-1/4 by 1/8
31 to 48 1-1/2 by 1-1/2 by 1/8
49 to 72 1-1/2 by 1-1/2 by 3/16
73 to 96 2 by 2 by 1/4
97 and | arger 3 by 3 by 1/4
WDITH OF DUCT, M LLIMETER M NI MUM BOTTOM ANGLE SI ZE, M LLI METER
760 and snal | er 32 by 32 by 3
790 to 1220 40 by 40 by 3
1245 to 1830 40 by 40 by 4.7
1855 to 2440 50 by 50 by 6
2465 and | arger 80 by 80 by 6

Where ductwork system contai ns heavy equi pnent, excluding air-diffusion
devi ces and singl e-1eaf danpers, such equi pnent shall be hung independently
of the ductwork by nmeans of rods or angles of sizes adequate to support the
| oad.

Ducting supported fromroof purlins shall be supported at points not
greater than one-sixth of the purlin span fromthe roof truss. Load per
hanger shall not exceed [400] pounds [1780] newton | ] when support is
froma single purlin or [800] pounds [3560] newt on| ] when hanger | oad
is applied hal fway between purlins by nmeans of auxiliary support stee
provi ded under this section. Wen support is not hal fway between purlins,
t he al | owabl e hanger |oad shall be the product of [400] [ ] tinmes the
inverse ratio of the | ongest distance to purlin-to-purlin spacing.
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When the hanger | oad exceeds the above limts, reinforcing of purlin(s) or
addi ti onal support bean{(s) shall be provided. Wen an additional beamis
used, the beam shall bear on the top chord of the roof trusses and bearing
shal | be over gusset plates of top chord. Beam shall be stabilized by
connection to roof purlin along bottom flange.

Purlins used for supporting fire-protection sprinkler mains, electrica
lighting fixtures, and el ectrical power duct or cable tray shall be
considered fully | oaded, and supplenental reinforcing or auxiliary support
steel to support ductwork shall be provided for these purlins.

[ Duct supports shall be vibration isolated fromthe structure
Vi bration isolators shall be provided in discharge ducting systemfor a

di stance not |less than [50] feet [15] neter | ] beyond the air handling
unit. Deflection of duct and equi pnment nountings shall be coordi nated.

Refer to Section 15072, "Vibration Isolation for Air Conditioning
Equi pnent," for additional requirenments.]

3.3 PLENUM CONSTRUCTI ON

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This version is preferred as a supplenent to
t he SMACNA HVAC DCS and provides for heavy sheet
nmet al .

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

I ntake and di scharge pl enum shall have conpanion angle joints with the
followi ng mninmumthickness of materials:

LONGEST SHEET
ANGLES METAL REI NFORCEMENT

S| DE USS GACE COVPANI ON ANGLES I NCHES, 24 | NCHES ON
| NCHES ALL SI DES | NCHES CENTER NMAXI MUM
To 48 20 1-1/2 by 1-1/2 by 1/8 1-1/2 by 1-1/2 by 1/8
49 to 84 18 2 by 2 by 1/8 2 by 2 by 3/16
85 to 120 16 2 by 2 by 1/8 2 by 2 by 1/8
121 and larger 14 2 by 2 by 3/16 2 by 2 by 3/16

LONGEST SHEET

ANGLES METAL REI NFORCEMENT

S| DE USS GACE COVPANI ON ANGLES | NCHES, 610 MM ON

M LLI METER ALL SI DES M LLI METER CENTER NMAXI MUM
To 1220 1.0 40 by 40 by 3 40 by 40 by 3
1245 to 2135 1.3 50 by 50 by 3 50 by 50 by 4.7
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LONGEST SHEET

ANGLES METAL REI NFORCEMENT

S| DE USS GACE COVPANI ON ANGLES | NCHES, 610 MM ON
M LLI METER ALL SI DES M LLI METER CENTER NMAXI MUM
2160 to 3048 1.6 50 by 50 by 3 50 by 50 by 3
3075 and | arger 2.0 50 by 50 by 4.7 50 by 50 by 4.7
At the floor line and other points where plenuns join masonry construction
panel s shall be bolted [12] inches [300] mllinmeter [ ] on center to |
2- by 2- by 3/1650 by 50 by 4.7] [ ] inch mllimeter thick hot-dip
gal vani zed steel angle that has been secured to the masonry w th nasonry
anchors and bolts [24] inches [600] mllineter | ] on center and cal ked

tight to the masonry.

Panel s shall be anchored to curbing by not less than [2- by 2- by 3/1650 by

50 by 4.7] | ] inch millinmeter thick hot-dip gal vani zed steel angle
iron. Concrete curbing shall include angle iron nosing with wel ded studs
for the anchoring of panels. Nosing shall be level at curb height within
plus or mnus [1/16] inch [1] mllinmeter | ].

Pl enum access doors shall be constructed in accordance with SMACNA HVAC DCS
except that access doors snmller than nan-access doors shall have door
openings franed with angle iron that is one commercial size smaller than
speci fied panel reinforcenent.

Man- access door size shall be per SMACNA HVAC DCS and paragraph entitled,
"Access (Openings," of this section. Insulated and uninsul ated construction
shal | be per SMACNA HVAC DCS. Door openings shall be franmed with channe
iron. Doors shall be framed with angle iron. Channel iron and angle iron
shal | be approxi mately the sane size as specified panel reinforcenment.

Exterior door skin shall be [16] gage [1.6] mllineter [ ]. Latches
shal |l be fabricated steel, hinges shall be at |east [4] inches [100]
millineter | ] long, and bolting shall be at least [3/8]-inch [10]
millineter | ] dianeter.

Angl e iron and channel iron shall have wel ded and ground miter corners.
.4 MANUAL VOLUME DAMPERS

Bal anci ng danpers of the splitter, butterfly, or nmultilouver type, shall be
provi ded to bal ance each respective main and branch duct.

Danpers regul ated t hrough ceilings shall have regul ator conceal ed i n box
nounted in the ceiling, with a cover finish aesthetically conpatible with
ceiling surface. Were ceiling is of renpvable construction, regulators
shal | be above ceiling, and | ocation shall be marked on ceiling in a nanner
acceptable to the Contracting Oficer

.5 FLEXI BLE CONNECTORS FOR SHEET METAL

Air handl i ng equi pnent, ducts crossing building expansion joints, and fan
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inlets and outlets shall be connected to upstream and downstream conponents
by treated woven-cloth connectors.

Connectors shall be installed only after systemfans are operative, and
vi bration isolation mountings have been adjusted. Wen systemfans are
operating, connectors shall be free of winkle caused by m salignment or
fan reaction. Wdth of surface shall be curvilinear

.6 I NSULATI ON PROTECTI ON ANGLES

Gal vani zed [20]-gage [1.0] mllinmeter [ ] sheet steel, formed into an
angle with a [2]-inch [50] mllinmeter [ ] exposed long leg with a
[3/8]-inch [10] mIlineter [ ] stiffening break at outer edge, and with

a variabl e conceal ed | eg, dependi ng upon insul ation thickness shall be
provi ded.

Angl es shall be installed over insulation edges termnating by butting
against a wall, floor foundation, frame, and sinmilar construction. Angles
shall be fastened in place with blind rivets through the protection angl e,
i nsul ation, and sheet netal duct or plenum Angles shall be installed
after final insulation covering has been applied.

.7 DUCT PROBE ACCESS

Hol es shall be provided with neat patches, threaded plugs, or threaded or
twi st-on caps where indicated, and where necessary, for air-balancing pitot
tube access. Extended-neck fittings shall be provided where probe access
area i s insulated.

. 8 OPENI NGS | N ROOFS AND WALLS

[Buil di ng openings are fixed and equi prent shall be provided to suit.
Contractor may propose to alter these openings upon prior approval, and at
hi s expense. ]

[ Openings indicated in outside walls and roof are approxi nate. ]
.9 DUCTWORK CLEANI NG PROVI SI ONS

Open ducting shall be protected fromconstruction dust and debris in a
manner approved by the Contracting Officer. Dirty assenbled ducting shal
be cl eaned by subjecting main and branch interior surfaces to air streans
noving at velocities [two] | ] tinmes the specified working velocities,
at static pressures within maxi mumratings. Ducting shall be cleaned by a
net hod approved by the Contracting Officer. Conpressed air used for

cl eani ng ducting shall be water- and oil-free. Prior to acceptance of the
wor k, dust and debris shall be renpved from exterior surfaces.

.10 FI RE DAMPER TESTS
[Operation tests shall be perforned on each fire danper in the presence of

the Contracting O ficer by enervating fusible link with [ocalized heat.
New | i nks shall be provided and installed after successful testing.]
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3.11 DUCTWORK LEAKAGE TESTS
Contractor shall conduct | eakage test on new duct in accordance with
Section 15950, "Testing, Adjusting and Bal ancing." Test shall be perforned
prior to installing ductwork insulation.

3.12  OPERATI ON AND NAI NTENANCE
Qperation and Mai ntenance Manual s shall be consistent with nanufacturer's
standard brochures, schematics, printed instructions, general operating

procedures and safety precautions.

-- End of Section --
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